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Section 1 

Introduction and Specifications 



1-1. THE 8860A INSTRUCTION MANUAL SET documen ted by a set of five 
1-2. The John Fluke Model 8860A Digital ^ Handbook, Service, and a 

manuals: Operator, Cahbration, Calcula S ^ description of the unit, installation 
Reference Guide. The Operator M . operat0 r maintenance. The Cahbration 

information, operating instruction i.and ro ,P idan It contains specifications. 

Manual is designed for use by the ^ ' r ^ dures performance tests, and calibration 
general maintenance mfo ^fe ^lculaUng Controller User Handbook contains the 
adjustment procedures. The Calcula 8 -rOotion (-004). The Service Manual 

operating instructions for the ; Calculating Con ^ ^“ n 0 ^ ali i to f replaceable parts, 

contains the theory of operation, troubleshooti g ^ both the 8860 A and the 

and schematics. Condensed opera ing ^ Gui de. The five manuals can be 

ssstf rr s^rriS^t - > — 

1-3. The Operator Manual is divided into the following sections: 



1 INTRODUCTION 

and specifications 

2 SHIPPING AND SERVICE 
INFORMATION 



3 INSTALLATION AND 
MAINTENANCE 



4 OPERATING 
INSTRUCTIONS 



Introduces the 8860A Instruction Manual 
Set describes the 8860A and its features, 
and lists the instrument specifications. 

Provides unpacking and information 
Instructions for contacting your local Fluke 

Service Center and the John Fluke Mfg. 
Co., Inc. are also included. 

Bench-top and rack-panel mounting 
procedures are followed by an input lme 
voltage verification procedure and operator 
maintenance procedures. 

Includes an illustrated description of the 

8860A controls and indicators, detailed 
operating notes, and operating procedures. 



ATvrn ArrFSSORY Provides a description and the specifications 

OPTION AND ACCESSORY rr options and accessories 



information 



for each of the options and accessories 
available for use with the 8 860 A Operating 
instructions are also provided for the 
options'. Accessory operating information 
provided with the individual accessories. 



1-4. DESCRIPTION . „„„ „ nritr nil eri 5-1 / 2 digit, five-function 

1-5. The886(^toafuny|^^m«^ppiiitons. Its measurement functions 

Se» RMSVAC (ac 

ofr^“ons P The ranges can be selected 

automatically (autorange) or manually. 

Wnres are provided with the 8860A. They include: 

1-6. Several other performance leatures are proviu 

• Total push-button control 

• Dual slope a/d conversion 

• Push-button zero for V dc and ohms 

. Selectable sample rate and resolution (4-1 /2 or 5-1/2 digits) 

• Selectable internal/ external guard connection 

. Selectable trigger mode: auto, manual, external 
. Three math functions: offset, limits and peak-to-peak. 

. Numeric data entry push-buttons for use in loading the constants for the 
offset, limits, and peak-to-peak functions. 

. A 5-1/2 digit measurement display (mantissa) field with sign and floating 
decimal point. * 

recalled data. 

. Measurement units annunciators that operate in conjunction with the display 
decimal point to display the selected range. 

# Overload protection for all functions and ranges. 

# Selectable local/ remote operation. 

,. 7 . The 8860A is housed in a plastic 

includes a retractable carrying handle an ThePTl design allows the 8860A to be 

. provides a convenient tilt for bench-top operation. The ^ stacking saves 

stacked and latched with other instrum moved as a single unit, 

bench space and allows the instruments m the stack 

, , asfinA is selectable for the following configurations: 100 

1 -8. Operating power for the 8860A l _ ^ ^ the configuration specified 

1 20, 220, or 240V ac ± 1 0 %; 50 or 60 Hz. _ selectab fe, they can be reset in the field by a 
at the time of purchase. Since the v | vo i tage selection are given in the Calibration 

qualified technician. (Instructions for-line voitag 

manual.) . ■•••.. ’ 

, are available for use with the 8860A. The options 

1-9, Several options and acce . i_i a description of each option and its 

are listed and briefly defined m labie i • . f 



OOOU/A 



specifications and operating instructions « 

“ ble - ° ption 

compatibility is defined in Table 1-2. 



Table 1-1. 8860A Options 



OPTION NO. 


1 auie i 

description 


FUNCTION 


-004 

-005 

-006 

-007 


Calculating Controller 
IEEE-488 Interface 
Rear Input 
External Reference 


Scientific Calculator/Controiler 
IEEE-488 Bus Interface (talker, listener) 

Rear input terminals 

Fxternal reference for making ratio measurements 




are provided with the individual accessories. 



1-11. SPECIFICATIONS 

1-12. The specifications for the 8860 A are given in Table 1 3. 



i 




1-3 




8860A 



Table 1-3. 8860A Specifications 



DC VOLTS 
Ranges 
Ranging 



±200 mV, 2V, 20V, 200V, 1000V 
Pul ly automatic or manual 
Automatic polarity selection and display 

! 0,ar .' t ’l°l ,T„ o .0005% of full scale (1 uV on 200 mV range) with 

5-1/2 digit display. 

Using front panel zero, ±{% input + no. of digits) 



Resolution (Max.) 
Accuracy 



R-1/2 DIGIT DISPLAY* 




rmnc DC lmTinNl 


RANGE 


24 HR 
23° C ±1°C 


90 DAY 
18°C - 28° C 


1 YR 

18°C - 28° C 


NUHMAL lviul 

NO FILTER 


Ji— nuu i— w - 

FILTER 


200 mV 


(0.004 + 3) 


(0.008 + 3) 


(0.01 + 3) 



>60 dB 
50, 60 Hz 


>1 00 dB 
50, 60 Hz 

' 


2V-200V 


(0.004 + 2) 


1000V 



4-1/2 DIGIT D 
RANGE 




1 YR 

18°C - 28° C 


NORMAL MOD 
NO FILTER 


E REJECTION 
FILTER 




All 


m 


(0.015 + 3) 

r-\-4 Cif f- mrMl4 cto 


>60 dB 
50, 60 Hz 

-v qi7p with filter 


>100 dB 
50, 60 Hz 

00 ms. 





‘Settling i ime. ou ma ^ 

filter" 



RANGE 



All 



1 YR 
18°C - 28° C 



NO FILTER 



None 



( 0.1 + 1 ) 

Settling Time: 5 ms to within .1% of input step size, w,tn rmer zoO ms. 

Common Mode Rejection 

Line frequency switch properly set. 

C0NDITI0NS une frequency at 50 or 60 Hz ±0.1"/.. 

One kilohm in either lead. 

4-1/2 AND 5-1/2 DIGIT RATE 

Normal Guard 

External Guard (Driven) > 150 

3-1/2 DIGIT RATE 

Normal Guard - 

External Guard (Driven) >90 ats 

DC, ALL READING RATES .... >160 dB 



>40 dB 
50, 60 Hz 



input Resistance _ Sin 000 MO 

200 mV, 2V RANGES 

20V, 200V, 1000V RANGES .... 10 m 












































































Table 1-3. 8860A Specifications (cont) 



Input Bias Current (@ 23°C) . v. . <100 pA 

Zero Stability ^ ^ +10 uV for 90 days 

(after 1 hour warmup) - , ±1 0Q0V in put HI to LO 

Maximum Input ±50QV pk jnput L0 . to Earth 

±30V Pk input LO to Guard 

AC VOLTS (True RMS, AC only or AC + DC) 

200 mV, 2V..20V, 200V, 700V 

Ranges 



Ranging 

Resolution (Max) 

Accuracy 



FREQUENCY I RANGE(S) 

20 Hz-50 Hz 
50 Hz-10 kHz 
10 kHz-50 kHz | 

200 mV 

2V-700V 
200 mV 

All 

ition 

For AC + DC operation, add 

Bandwidth (typical) 

Crest Factor 
Input Impedance 
Maximum Input 



Fully automatic or manual 

0.0005% F.S. (1 UV on 200 mV range) with 5-1/2 
digit display. 

±(% INPUT + DI GITS), 0.5% F.S. to F. S. AC only * 

1 YR ” 



90 DAY 
18°C-28°C 



DIGITS 



% INPUT ■ 


5-1/2 


4-1/2 


0.25 


70 


10 


0.15 


70 


10 

* 


0.4 


150 


18 


0.7 


150 J 


18 



18°C-28°C 



digits 



% INPUT 


5-1/2 


4-1/2 


0.25 


100 


13 


0.15 


100 


13 


0.4 ' 


300 


33 


0.7 


300 


33 


1.0 


350 


38 


2.5 


350 


38 


8.0 


700 


73 



<3 dB @ 1 MHz 

3 at full range, increasing down range 
10 MQ, <70 pF. 

700V rms, 1000V Pk, or 2 x 10’ volt/Hz, whichever is 
less. . > 



OHMS ( 2 -terminal or 4 -terminal) ^ ^ ^ kQ 2Q0 ^ 2 Mn , 20 MG 

Ranges 

Ranging 

Resolution (Max) 



Fully Automatic or Manual 

0.0005% F.S. (1 mfl on 200D range) with 5-1/2 digit 
display 



1-5 
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Table 1-3. 8860A Specifications (cont) 



Usinq front panel zero, ±(% of input + no. of digits) 

Accuracy ^ a 

5-1/2 DIGIT DISPLAY 1 — 1 



RANGE 



2k-200 kD 



24 HR 
23° C ±1°G 
(0.008 + 4) 
(0.006 + 2) 
(0.01 + 3) 
(0.07 + 3) 



4-1/2 DIGIT DISPLAY 
RANGE 

200 - 2 MQ 
20 MQ 

3-1/2 DIGIT DISPLAY 



RANGE 



200Q - 2 MO 
20 MQ 



INPUT CHARACTERISTICS 



90 DAY 
18° C - 28° C 
(0.012 + 4) 
( 0.01 + 2 ) 
(0.014 + 3) 
(0.09 + 3) 



90 DAY 
18° C - 28° C 

( 0.01 + 2 ) 
( 0.1 + 2 ) 



1 YR 

1 8°C - 28° C 
(0.015 + 4) 
(0.013 + 2) 
(0.017 + 3) 
(0.10 + 3) 

1 YR ~ 
1B°C - 2B° C 

(0.02 + 3) 
(0.14 + 3) 



1 YR 

18°C - 28° C 
(0.1 + 1) ‘ 
(0.3 +1) 



RANGE 



CURRENT THRU RX OPEN CIRCUIT VOLTAGE 



20 kQ 
200 kQ 



100 uA 
10 uA 



6.0V MAX 



j 20 MQ I - 1 uA L_ 

Maximum input 300V DC or Peak AC 

Ohms Settling Times e 



5-1/2 and 4-1/2 DIGIT 



(TO .01% OF STEP) 



RANGE 



200 - 20 kQ 



200 kQ 



3-1/2 DIGIT 



(TO .1% OF STEP) 



NO FILTER 




FILTER 



<300 ms 



<1 .is 



<650 ms 



<6. 8s 



NO FILTER 




<70 ms 



<600 ms 



FILTER 



<300 ms 



<800 ms 



<500 ms 



<4. 5s 



^ 1 i 

; — 7T — : !T mma nHpri This will reduce the effects of noise pick 

*p or these ranges the filter is recommended. 

up common to all high impedance measurements.'- 


























Table 1-3. 8860A Specifications (cont) 



display 


resolution 
(% FS) 


MAX 

READING/SEC 


LINE FREQ 
(HZ) 


5-1/2 


0.0005 


2.5 


50, 60 


4-1/2 


0.005 


15 

12 


60 

50 


3-1/2* 


0.05 


30 


50, 60 



Temperature Coefficient 

Relative Humidity 

Shock & Vibration 

Power 



Weight 

Protection Class 1 



A/D INTEGRATE 
TIME (MS) 

~ 100 

16-2/3 

20 

= 2 



QOQ t0 -)-50 o c operating; -40°C to +75°C non- 
operating. 

±0.1 x applicable accuracy specification per °C 
sS80% to ±35° C; <70% to +50° C 
MIL-T - 28800B, class 4 

100, 120, 220, 240V AC ±10%, 250V AC MAX., 50 Hz 
or 60 Hz 

13 08 cm x 20.45 cm x 32.69 cm (HxWxL) 

(5.15 in x 8.05 in x 12.85 in) See Figure 1-1. 

3.39 kg (7.48 IJds.) 

Relates solely to insulating or grounding properties 
defined in Ie6 348 



20.45 cm 
(8.05 in) 




FRONT 

32.69 cm _ 
(12.85 in) 



13.08 cm 
(5.1 5 in) 




SIDE 

Figure 1-1. Outline Drawing 




Section 2 

Shipping and Service Information 



for inspection and claims are included on the sh.ppmg contamer. 

2-3. If reshipment is necessary use the ory 

available, order a new one from J ohn Fluke Mlg. lo., inc., r.v 

Terrace, WA 98043; telephone (206) 774-2211. 

this manual. 

2-6. Factory authorized calibration and 

rif^St i°s“ wffl provided before any work begins on instruments that 
are beyond the warranty period. 

s- 

Representative (see Appendix A) or the John Fluke. M g- 
telephone number given above. 



i • • 

I 

r 

p 

Section 3 

Installation and Maintenance 



3-1. INTRODUCTION ■ filiation and operator - maintenance 

3 - 2 . This section of j he g installation information prior to using the 
information for the haste 886 °A. Rw w procedures that require internal 

ss rs»' 

3-3 Installation amt tnaiottnance t [onof^MO^onsmuslbeperformed 

battery replacement, can be accomplished by the operator. 

3-4. INSTALLATION 

3-5. Bench-Top a u^rh-t on instrument. It is housed in a Fluke 

M- i„ du ;„:aon-n«ma 8 r.bb.,r«l,.Wa- 

r f- s “* 

lock with other PT1 instruments. 

3-7. The fold-down bail is located on the ‘the 

bail: pull it away from the bottom 1 °. f T 5 T. case Xo retract the bail: pull it out of the 

Poston ^ 

3-8. The stacking feature of the PTI w al ‘°^ 
locked to other Fluke instruments in the PTI product line, 
stack PTI instruments: 

1. Locate and pull the black latches on both sides of the unit to their extended 
position. 

, the PTI stack with the front panel toward the front of 

2. Place the unit on top of the P 1 1 stacK w 

the stack. 

3 . When the unit is properly seated, push both latches in. This will lock the unit to 
the stack. 

3-9. Rack-Panel Mounting Accessories) are available for installing the 

3-10. A series of rack-panel-moun ( ^ ^ D1N _ size panel opening. The 

8860A in a standard 19-inch eqmpm cal k * configurations are shown in Figure 3-1. 

available kits are shown in Table 3-1. Typ cal kit conng 
Installation instructions are included with each ki . 



3-1 



I 



Table 3-1. 8860A Panel-Mount Kits 



description 


MODEL NUMBER 


Rack Mount, 19-inch, Offset-RightY2016 
Rack Mount, 19-inch, Side-by-sideY2017 
Panel Mount, DlN-SizeY2021 


Y2016 

Y2017 

Y2021 



3-12." The *8 860 A is internally o C r O ^ g ^+ 0 t ° 1 % P pot^ Hn“ A decal on Sear ptnd of 
±10% (250V ac maximum), or / • shipment. The procedure to select 

gi e en in the 8860A Calibration Manual. The selection 
procedure should be performed only by a qualified technician. 

3-13. Line voltage is applied to the 886. 

between°hnepower andSre 8860 X The offset prong on the line cord should be connected 
to a high quality earth ground. • 

3-14. OPERATOR MAIMTENANCE and ^ ]acement . 

Detaile^cal^ratSnTn^^vlce procedure^ S'e included in the Calibration and Service 
Manuals. 

at srsszs a i a-trg. - ts: rs r: ss 

fuse with one of the proper rating. .... 

For 110 or 120V ac, use 1/4A slo-blo 250V 
For 220 or 240V ac, use 1/8A slo-blo 250V 

3-1 B. Cleaning h dampelied w ith a mild solution 

and rear-panel connectors. 

CAUTION 

Do not use aromatic hydrocarbons or 

the RR60A. They have adverse effects on plastic mater . 
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Section 4 

Operating Instructions 



i, 



i 






S«atfU .»d °P™“ n«™ .»•' 

of the instrument’s features and capabilities. 



4-3. OPERATING FEATURES 

4-4. The 8860A front-panel controls, indicators 
4-1 and described in Table 4-1 . Similarly, the rear- 
and described in Table 4-2. 



, and connectors are shown in Figure 
’panel features are shown in Figure 4-2 

/ 
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8860A 



REF. NO. 



Table 4-1. Front Panel Controls, Indicators, and Connectors 
" I FUNCTION 



NAME 



Mantissa Field 



Exponent Field 



Annunciators 



POWER Switch 



REMOTE Indicator 



Control 



Q4T SENSE Connectors 



GUARD Switch 



GD (Guard) Connector 



The mantissa field is a 5-1/2 digit LED display 
complete with polarity indicator and a floating 
decimal point. Measurement data and other 
operator data is displayed in the mantissa field. 

The exponent field is a two digit LED display plus a 
negative sign. It is used for displaying error codes, 
limit results (H, L, P), and exponents of 10. 
Exponents are used for entering, storing, and 
recalling data. It is not used to display basic 
measurement data. 

Measurement units of the selected measurement 
function are defined by the annunciators. They 
include: V, mV, O, kQ, and MQ. 

The POWER switch is a push-push switch used to 
turn the 8860A on and off. 

Lights to indicate that the 8860A is in the remote 
operating mode. When the light is off, the 8860A is in 
•the local mode. 

All 8860A measurement, control, and data functions 
are governed by these multi-function push-button 
switches. The switches are divided into functional 
groups. They are: 

Measurement FUNCTIONS 
Measurement RANGE 
Measurement MODIFIERS 
Measurement SAMPLE 
Local/Remote CONTROL 
Numeric Data STORE 
Numeric Data RECALL 

NUM and FCN (Alternate switch assignment 
selectors, NUM enables gray assignments, FCN 
enables rust assignments) 

Two recessed banana connectors (HI and LO).They 
are used for connecting the, sense leads when 
making four-terminal resistance measurements. 

A push-push switch used to connect the internal 
guard shield to the GD (guard) connector (EXT GD) 
or to the LO INPUT connector (NORM). The GD 
connector is open when the GUARD switch is set to 

NORM. 

A recessed banana connector for making external 
g yard connections when the GUARD switch is set to 
ext GD. The GD connector is open when the 
GUARD switch is set to NORM; 



4-2 
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Table 4-1. Front 



Panel Controls, Indica tors, and Connectors (cont) 

FUNCTION 




10 



INPUT Connectors 



11 



Range 



Two recessed banana connectors (HI and LO). They 
serve as the input connections for voltage and two- 
terminal resistance measurements. They operate as 

the current source output connections when making 

four-terminal resistance measurements. 

The range indicators are the decimal points in the 
mantissa field. The annunciators define the 
measurement units and the range indicators define 
the range in terms of the measurement units, e g. 0 
(range indicator), Mfi (measurement units) is the 1 0 

MQ range}. 




4-3 






Table 4-2. Rear Panel Connectors 



“T 

REF.NO. 


NAME 


FUNCTION 


1 


I/O Cover 


A protective cover that is present when the 


Calculating Controller Option (-004) of the IEEE- 
488 Interface Option (-005) is not installed. , 










Connectors are in this location if either of these 
options is installed in the 8860A. 


2 


Rear Input Cover 


A protective cover that is present when the Rear 
Input Option (-006) or the DC External Reference 
Option (-007) is not installed. Connectors are in this 
location it either option is installed. 


3 


Input Power Connector 


7h ree -prong power connector for connecting the 
8860A, by way of the line cord, to line powei. 


4 


Fuse 


Houses the line power fuse. 


5 


EXT TRIG Connector 


Provides BNC connection for an external trigger 
input 

• 



4 -f ^he^foUovririg operating motes describe various conditions, ca P a bdities, and 
procedures that the operator should be aware of before attempting to operate the 8860 . 

4-t AfKStaS power is connected to the 8860A, as described in Section 3 turn the 
^ ■ + i pnwFR switch to ON The unit will initialize to the following 
un, V° n ^JM^aSw^ODlFiERS disabled, slow SAMPLE RATE 
(2-t'freaL^ per second, 5-1/2 digit resolution). The d, splay will remain blank until 

initialization is complete. 



4-9. Input Overload Limits 



WARNING 



TO *vmn shock HAZARD OR EQUIPMENT DAMAGE, DO NOT APPLY 
ROYALS ^ EXCEED THE INPUT OVERLOAD LIMITS. 

a \(\ Ail SRfiflA measurement functions are input overload protected. The overload 
hmhs afe given tn Table 4-3. Exceeding these limits may damage the instrument and/or 
pose a shock hazard to the operator. 

4-11 . Measurement on the 8860 A front panel. They are divided into 

4 !2. There are five, test-lead ^ LO , and GD (guard). The following 

paragfaphfdiswss test lead connection and the proper use of each of the three connector 

groups. ■ ", ;. f " 




tfOOUM 



Table 4-3. Input Overload Limit 



terminals 


1 aoie ^ 
FUNCTIONS 


-o. inM u| — - 

e MAXIMUM INPUT 


Input 


VDC — 
VAC ^ 
VAC ^ 


HI to LO 1000 V peak 
LO to GO, 30V 

LO to earth ground, 500V peak 


02T 

Q4T 


HI to LO 300V dc or peak ac 


Sense 


Q4T 


HI to LO, 300V peak 


EXT TRIG 


ALL 


5V peak 

" 



4-13. INPUT HI AND LO INPUT HI and LO connectors for all voltage and 

4-14. Connect the test leads to the IN . g ^ interchangeable for two- 

two-terminal resistance measnrements^ Th t ^uctor device is being measured. In 
terminal resistance measurements un respect to the LO connector lead. Test 

this event, the HI connector lead « P are listed in Table 4-4. 
currents and open circut voltage for all resistance ranges 

4-15. When making voltage measurements 

circuit common or the lowest of the two and ensures a prop er polarity 

establishes the reference level f m : nim ; zes the possibility of exceeding the 500V 

indication for dc connector and earth ground. Connect the HI connector 

peak limit between LO INP u _ rpsnect to earth ground, 

lead to the highest of the two terminals with respect to eartn g 

4-16. SENSE HI AND LO connection of sense leads when 

4-17. The H4T SENSE connectors n ction with the INPUT 

making four-terminal measuremen y ^ ^ tesj . resistor through the INPUT 

connectors. A constant test curre pp connected across the resistor as voltage 

connector test leads. The sen * e *TVtTe voltage drop across the INPUT connector test 
sensors. As a result, errors caused by the voltage crop 

leads are eliminated from the measurement. 




. , ocTstcp hT and LO connector is shown in Figure 4 3. Notice 
to^the P m aL U Lo1esfleadrfor both the INPUT and SENSE connectors are pa,red at 
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■ . • iiviPiiT Hi and SENSE HI are connected together, as are INPUT 

the test resistor, i.e., INPUT HI and SEN Hrcuit voltages for four-terminal 

i n ond SENSE LO. The test current and the open circuit vouagcs iui 

measurement are the same as those listed in Table 4-4. 




IT 9 ' The GDcormector operates in conjunction with the GUARD switch to eliminate 

usingthe guard 3 external guarding is not required for a measurement, set the GUARD 
switch to the NORMAL position. 

/i oi tVip PTIARD switch is t two-position, mechanical latching switch. When the 

4-21. The GUAR «. inc w A ii it connects the internal guard shield to the 

connector to the internal guard shield. 

tlf' The di!nlaf as shown in Figure 4-1, consists of a 5-1 /2 digit mantissa field, a two 

uses a combmatio following forms: measurement data; 

">«• » -*■- — • ^ ~ - 

error codes. 

tit 

are not used in displaying measurement data. , 

4-26. OVERRANGE AND °VE^LTAGE^ limit or capability of the 

4-27. An overrange display ^drcates^^ ? . 8^, digit of the mantissa field (with 

present ran 8'-'^ p P' d r ; h “ d J ima i point indices the range. The rest of the display is 
^Slhe Injut condition or changing to an acceptable range clears the 

indication. 
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\. 
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□ 



LO 

guard 



< 5 > 



COMMON MODE SOURCE 
GUARD SWITCH SET TO NORMAL 









H! 




8860*A 


■ LO 

■ GUARD 


/ 



COMMON MODE SOURCE 
B. GUARD SWITCH SET TO EXT GD 



T- 



L 



HI 



LO 

GUARD 



8860A 



-© 



COMMON MODE SOURCE 
C, GUARD SWITCH SET TO EXT GD 



Figure 4-4. Guard Connections 
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4-28. An overvoltage display indicates lhal ^ co?700V°nnsac). It only occurs on 

maximum input specified for the ,! ns “ ' value, but will flash' to indicate 

mnnv r«n<T P The display will indicate the measurcu vmu , 

t S3 ^ r ” i “™“ a * m,Et 

«.»: «*. » “ a tk - ak 

described later in this section. 

12: S^~ a — 

*■» » **— “ 

includes polarity and a two digit exponent of 10. 

4-33. ERROR CODES . f for analysing operation of the front- 

4-34. The 8860A has huilt-m diagno ^ improper operation is detected. The 

panel controls. An error code is d P T ndatw0 digit number in the exponent field, 
code is displayed as Err in the man i that are not caused by hardware 

-Xf^n’the next reading is taken or another function is 

selected. 



error code 



Ta hfo 4-5. 8860A Error Codes 

~ t definitions 

External reference not present. Connect reference or cancel selection. 
lnput greater than analog aero range (99 uV or 99 mO). Verify D MM 
Calibration. 

A/D data received is not BCD. 

Exponent magnitude too large. 

Guard Crossing data error. Cannot start receiver. 

Guard Crossing data error. Bit error in receiver. 

Guard Crossing data error. Cannot start transmitter. 

Guard Crossing data error. Bit error in transmitter. 

Offset result cannot be displayed. Overrange indication has priority over 
display of this error code. Reduce offset or input. 



-35. Front-Panel Push Buttons 1186OA front panel; - -except NUM, FCN, 

-36. All push-button switches assignments. Their primary assignments are 

iUARD, and POWER, have mu assignments are labeled in gray and rust, 

ibeled in black above ^ ^The alternate functions are enabled by pressing either the 
“m SS. The NUM switch enables, the gray functions next to the 
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S3s=SSSc 

FCN enables the rust switch assignments. 

4-37 The black and rust assignments are used for DMM control and ^mge funcdo^ 
The gray assignment ate the ^alem ofj numenc and as 

manually enter numenc data. N f nin rtions Each of the front-panel switch 

NOTE . 

Connections. 



□vnc — 

□ 



11!' t F =?t N ,ON switches provide for the selection of the measurement function, 
ttme. Ayailab e functions ’J ab le that function and disable the previous 

ES"e.“ 

is a momemtary control and does not require a ligh ). 

4-40. Each of the FUNCTION switches, their operation, and their interaction with 
switch groups is described in the following list: 

The VDC” function is used for making dc voltage measurments. It can be 
Ihevuc iuihaiuu pittfr MODIFIER and the ZERO 

used in conjunction with the FILltK Muuin^ 

FUNCTION switches Noise rejection is improved when the f 

^a^sssasssa! 

later in this list. . . 

The VAC ^ function is used for making ac coupled, true rms ac voltage 
measurements. The FILTER and the ZERO switches have no affect when 
the VAC ^ function is enabled. ' 

The VAC function is used for making dc coupled, true rms ac voltage 
measurements' the dc component is included in the measurement result. The 
FILTER and the ZERO switches have no affect when the VAC functio 

enabled. 

The H2T function is used for making two-terminal resistance 
measurements. The measured resistance is sensed at the INPU T connectors. 
As a result lead resistance is included in the measurement lor 1 
fc.d. rad radble the ZERO function lo “ ™Se rad 



□ VAC- 



□ 



□ Q2T 



□ 
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, , _. n . T fim ction is used for making four-terminal resistance 

«ffSSW5?SS-«. ™ ZER0 - F,LTER - 

functional if required. 

| | The ZERO function is used for making zero > offs set 

□ the VDC, a2T, or 04T measure ment futons. Separate and^ a 

ZEn0 corrections are stoied foi ... 7ER0 function Zero corrections are 

STTe'^ SS^V or 99 ma An Err is displayed if the 
correction value is not within the usable range. 

4-41. RANGE , .,. ri measurement function are selected usingthe 

4-42. M easurement ranges for the enab . v p d DO WN . Autoranging is 

RANGE switches These f ^ (toggle operation). The 

e op a emtfon° LdTnteraction of the switches is described in the following list: 

o TStSSSlS: «5 



*. i. ».bw * * u ™ wi;"„ 



sssss 

decimal point in the mantissa field. 



• J- M„J r,,, nrcooinc the AUTO switch to turn off the AUTO 

hi2S!%T g oVl^fsV DOWN, ’range is already selected), autorange 
remains enabled. 

HP The UP switch is used to manually select the W 

j | by the decimal pol " t ^ n “ e th ^ a n ext higher range. If it is pressed while 
I J increments the 8860A th e an(J selects the next higher range. 

Cwgto'range IS no, available, the command is ignored unless a voltage 
function is enabled. In this event autorange is cancelled. 

down The DOWN switch is used to select the ranges below the one 

PI ^ dma \ P tf tL in 8860 A m r t he a ne* low mnge. If it is pressed while 
U "ge Is enabled tt cancels autorange and selects the next lower range. 

If a Twer range is not available, the command ,s ignored. 

4-43. MODIFIERS trutenendent functions that supplement the 

4-44. The MODIFIER switches control indepen g pK __ pK] EXT ref, and 

basic measurement functions. They me : u e ’ and not interactive except for 

OFFSET. The switches operate in a “« “a “hen the modifier is enabled. The 

. LIMITS and PK-PK. A light switches is given in the following list. 

function and operation of each of the _ 



□ FILTER 

□ 



... , pncihled provides additional noise rejection for 

The filter, when ena . P mT and n4T FUNCTIONS. The 

measurements us ing__ p ^ ^ CT1 0 N S are not affected by the FILTER 
TdifT WhenE^ER 5* -on the filter is enabled 
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QEXT REF 

□ 



□ OFFSET 

□ 



□ LIMITS 

□ 



□ 

PK-PK 



The EXT REF modifier is facial 
When the External Reference 

applied to the rear panel EXT REt rpm e L s are displayed as 10X the 
of the internal voltage reference. ^ ^ external 

ratio of the input voltag (VDC. ofthis Manual for a description of the 
EtemarRetaence function and details for making res, stance ratio 
measurements. 

The offset feature is used to subtract the numeric °„r 

° ffset vaiue is beyond range 

for the selected measurement function. 

The offset value 

^ Data 

and Alternate Switch Assignments. ^ 

Pressing the LIMITS 

"easmem"the“ ntents of the High and Low Data Registers and 
displays an L, P, or H in the exponent field. 

H when reading is > high limit 
L when reading is <C low limit 
P when low ^ reading ^ high 

Enabling the PK-PK lunation ...nob, « UMHS J" ““.a"! 

. ic initiated each new measurement is 
When a PK.-PK. measurement _ High/ Low Data Registers. If the 
compared with the values store in e the High Data Register is 

measurement is higher than e : 1 g ’ displayed momentarily in 

!;rLrs;c , “;, r t™ .».««— .. ■. . 

displayed momentarily in the exponent field. 

Tbt high and low linn, mM* ” ““ 

later in this section. 



-45. SAMPLE , trigger mode and to establish the 

manna,, and externa,. Two 



4-11 




-□ 

□ TRIG ARM 



. . TDir arm and RATE. The TRIG/ RUN switch is 
switches control the sample mo c. . d operation of each of the SAMPLE 

used primarily as a manual trigger. The Junction anu i 

switches follow: 

RATE The Rate switch seiects one of 

□ ThfCpk "rerings per second, rps) resolution (digits), and 
integration periods (ms) are as follows. 

1 2 - 1/2 rps, 5-1/2 digits, 100 ms 

2 15 ('PS (60 Hz), 4-1/2 digits, 16-2/3 ms 
12-1/2 rps (50 Hz), 4-1/2 digits, 20 ms 

j a ■ n rate islnw or fast) can be determined by observing the 

The selected reading rate (si ' , - i i e< j y^e light blinks once 

TRIG/RUN light while continuous sample is enabled . neng 

for each sample. 

The TRIG ARM switclv “ ‘ “^ n *° ifefableTwhen the TO1G 
sample or trigger samp e). light is on, continuous sample is 

ARM light is off. When the TRIG inte ’ ration period are not 

SS^A » initiated by t^Thl 

mss s ! s.£ i'sss.su i. ** «*»• 

Ugh? blinks to indicate that a measurement is being taken. 

In the remote modJ the TRIG /RUN switch 

S^Wp^'S.5). Refer to Section 5 of this manual for 

information concerning the -004 and -005 ptions. 

4-47. CONTROL h ODera tingmode (local or remote) 

4-48. The CONTROL switch® /are : used tc ^ Controller (Option -004). They 

and remote programs “soaated with tl <T actiw ! on ) y when either the Calculating 

(« Op.»n i. —■ 1. ™ "P«“" °< 

each is described in the following list: 

LQC/RESV1 The LOC/ REM switch alberriately greets ^“^lTofth! 

□ ^WER^LhiTs^LlS operation is enabled when the light is off. 

The PROG SEL switch is only 

a'remote Calculating Controller program. 

4-49. DAT A REGISTERS (0 f7f T^ion whh the OFFSET, LIMITS, and PK- 
4-50. The Data Registers are used J STORE and RECALL switch groups. The 

PK MODIFIERS. They are controlled by Ae SI Ot ,, , reg isters. The values 

STORE switches are used to enter numeric aispiay 



] TRIG/RUN 

□ 



PROG SEL 

□ 



STORE 



can be taken from a measurement • whMhe NUM 

sXh) n The r RECALr s witches are used to display the values present in the registers. 

4-5 1 When the 8860 A is initially turned on, ss^^FCN^switch followed by one of the 
verify the contents of each of ‘^V^f^Vecal ef regX" ' displayed as long as the 

seconds after the switch is released. 

4-52 Values are stored in the Data Registers ^ icteTfor storage it does not have to be 
exponents of 10. However whence directly from the 

expressed as a exponent of 10 . Thus b me f , 0 conver sion is accomplished 

display or they can be manually entered. 1 he expon 

by the 8860A. 

^* ata 

Register operations follows: 

_ pt „ rP nrpcientlv displayed numeric values 

SK stass srju-u 

FCN STORE OFFSET * 

FCN STORE HIGH 
FCN STORE LOW 

..to ctnre nresently displayed numeric values 
Use this switch sequence to store pres V P Data R isters . 

(including exponents if any) in both the Hign a 
FCN STORE PK-PK 

to rprall stored numeric values to the display. 
Use these switch sequen RECALL switch is held in. The 

s 1 r«. - — '■ 

FCN RECALL OFFSET 
FCN RECALL HIGH 
FCN RECALL LOW 

4-54 ALTERNATE SWITCH ASSIGNMENTS (SWT) tQ enab ie, push to 

4-55. The FCN and NUM switches are oggl i action sw, ’ P assignmeats . The 

clear. They are used to enable or deal _ , t , jqUM switch controls the gray 

FCN switch controls the rust , ass *8 willcancel the other. A light next to each switch 
assignments. Selecting either assignment w assignmetnS. When both lights are 

(FC S N or NUM) is enabled. The operation of both the 



RECALL 



□ FCN 



□ 



Press the FCN switch to turn on the FCN switch 
assignments. Continuous samp mg ! us t1unction by 

a pS“te £££ ^ After the function is executed, the FCN 
light is turned off, clearing the rust assignments. 
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□ NUM 



□ 



Press the FCN switch to turn on the NUM light and en^b'e the gray switch 
assignments. Continuous ““P 1 ***^ 

assignments are cleared if; appoint. and change 
the switches i as . i numenc keyb djj exp on’ent (EEX) and its sign Use 

r e£ SS^S, to cancel entry. The following gu.dehnes 
apply to the entry of numenc data: 

I . Numbers that have a floating decimal point and are wMnUie range 
n f 4. | 99999 +99 may be entered m the mantissa field. ^ , 

isi ignored after its first use, and numeric entries are tgnored after thef.eld 

is filled. 

2 The change sign (+/-) is active in the mantissa field until EEX is 
pressed. It is then active in the exponent field. 

3. Exponents enter the field on the right and shift to the left. 

, Tll . nnrm al exit sequence from a numeric entry is to store the value in 
lelf the Datl Reisters (PK-PK Reset, Offset, High, or Low). Each 
store sequence is as follows: 

FCN STORE PK-PK RESET 
FCN STORE OFFSET 
FCN STORE LOW 
FCN STORE HIGH 



;f 7 6 ; Wh^mference to the prevfous paragraphs, use the following procedures to make 
oltage and resistance measurements. 



4-58. Turn-On Procedures 

4-59 Use the following procedure to turn on the 8860A. 

4-60. Making Measurements all measurements. The only 

exception is Oand ^ ^ 

making VDC or resistance measurements. Proceed as 

1. Select the desired FUNCTION. 

2. Select the desired RANGE. 

• +Ptpet and ZERO the display if the VDC, H2T, or 

3. Connect the appropriate test leads, ana v 

H4T FUNCTION is selected. 

4. Select the desired MODIFIERS. 



8860A 



5. Select the desired SAMPLE conditions. 



6. Connect the test leads to 
enabled, trigger a sample. The 



the test circuit and, if continuous sample is not 
measurement will appear on the display. 



7. STORE and RECALL data as required to satisfy the enabled MODIFIERS 
and the measurement requirements. 
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Section 5 

Option and Accessory Information 



OPTION/ 


DESCRIPTION 


PAGE 


model NO. 


accessories 


500-1 


Y2016 


Offset Rack Mount Kit . . 


500-1 


Y2017 


Side-by-Side Rack Mount Kit 


500-1 


Y2021 


PTI-to-DIN-Panel Adapter 


500-2 


Y2023 


Accessory Case 


500-2 


Y7203 


2-Foot Ribbon Cable, PH * 


500-2 


Y7204 


5 -Foot Ribbon Cable, P 1 1 


.... 500-2 


Y800! 


IEEE-488 Cable, l meter 


500-2 


Y8002 


IEEE-488 Cable, 2 meter 


500-2 


Y8003 


IEEE-488 Cable, 4 meter 


500-2 


Y8100 


DC/ AC Current Probe - 


.... 500-4 


Y8134 


Test Lead Set 


.... 500-4 


Y8140 




500-4 


Y8833 


Memory Cartridge (tor -004 option only) . 


500-6 


80K.-40 


' High Voltage Probe 


500-7 


80T-150 


Temperature Probe v 


500-8 


81RF 


High Frequency Probe - 


500-9 


82RF 


High Frequency Probe 


... 500-10 


80J-I0 








OPTIONS 


.... 004-1 


-004 


Calculating Controller 


006-1 


-006 


Rear Input 


.... 007-1 


| -007 

l 

t 


External Reference 


• 


- - 


* 
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5-1. INTRODUCTION a nr e<? so ries and options available for use 

5-2.’ This section of the ma " u f and an introduction followed by a series 

with the 8860A. It consists o a . , descriDtion and the specifications for each 

subsections document the available options. 

5-3. Unique page and paragraph n 

PMP a- paragraph number). 
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i 

j 






i 



Accessories 



jg- tE225^<*;^^ 

" “ a F " h " 
nformation is supplied with the accessory. 

St 

blank. t 

14.55 cm x 21.4 cm. 
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500-9. Y2023 ACCESSORY CASE A$ shown in Figure 500-2, it has a 

500-10. The Model i« aPT -s yl fo) A small accessories . It is designed to 

sliding drawer that provides convenient g 

ctack with and latch to the 8860A. 





500-11 . Y7203, Y7204, PTI f “^^Lonductor cables used to connect tire 

500-12. Accessory Models Y ? 203 and a^^ r _ The cables are ldent ,cal 

Calculating Controlbr (Option ^04^ . g 5 feet A £ p champ, 36-pin connectors are 

“o^ded° r on bth ends of the cable; male on one end, female on the other. 

500-13. Y8001, Y8002, Y8003 IEEE-488 CABLES j ^ (yg0()1)> 2 meter 

500-14. IEEE-488 cables are a '' al,a ^ e 3 The ^ c fblesattachthe8860A-005toany 

(Y8002), and 4 meter (Y8003). See Figu 00 ^ - n connectors at both ends to enable 

~ « p™ vided with each co " 

500-15. Y8100 DC/AC CURRENT PROBE 

500-16. Description . p- < 0 0-4 is a battery-powered clamp-on 

500-17. The Model Y8100, as shown 1 L ^ rms> Tw0 ranges are provides 

current probe for measuring cunen s up r „ 0U tp U t voltage proportional to the 

Bat^ ^4°and atfooTable (d 5 ual banana plug on both ends) are supplied with the probe.. 
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Fiaure 500-4. Y8100 DC/AC Current Probe 

500-3 
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500-18. Specifications 

FULL RANGE OUTPUT 
ACCURACY (Output) 

DC to 200 Hz 

200 Hz to 1 kHz 



, . . 2V dc 

. . ±2% of Range 

<100 A add ±3% of reading 
>100 A add ±6% of reading 



FREQUENCY RESPONSE . . 
RECOMMENDED LOAD .. 
TEMPERATURE RANGE 

Operating 

Storage and Operation 

at Reduced Accuracy 
HEATING LIMITATION ... 



dc to 1.0 kHz 
>3 kilohms 

+15°Cto +35°C 
-10°C to +50°C 

Prolonged operation above 200A ac or 
kHz can damage the probe 



1 



WORKING VOLTAGE 
RATING 



Core to output: 600V dc or 480V ac maximum 
Output to groundi'42V dc or 30 V ac maximum 



500-19. Y8134 TEST LEAD SET 

500-2L ThfY8B4°Test Lead Set is shown in Figure 500-5. It includes a pouch and the 
following attachments: 

1. TWO test leads (one red, one black) with shrouded banana connectors at both 
ends. Rated 10A max, 2000V max. 



2. Two test probes (one red, one black). Rated 10A max, 2000V max 

3. Two insulated alligator "clips (one red, one black). . 

4. Two spade lugs. 

5. One squeeze hook. Rated 1A max, 1000V max. 



s*» 

Intended p^imarUy for me^urmg voltages (to 1000V rms), the Y8 1 40 leads may also be 
used for measuring currents to 2A. 

500-24 Y8833 MEMORY CARTRIDGE cnn_7 n ic used with the 

500-25. The Y8833 Memory Cartrid f**™***^ meraory p l us the first ten 
Calculating Controller (Option -004). rear of the 8860A-004. Instructions for 

hfstalling mid tuing theMrtridge are givenin the Calculating Controller User Handbook. 
One Y8833 is provided with the -004 option. 

5M-26. Two b.«o« « — ‘rffiffiTn?- 

Calculating Controller User Handbook. 
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500-27. 80K-40 HIGH VOLTAGE PROBE 

500-28. Description designed to extend the ac and dc voltage 

500-29. 80 K. -40 is ® ^nAOkV The physical characteristics of the probe 

measuring capability of the DM up t . p ^ ]()00 divider formed by two 

are shown in Figure 500-8. In “ se "“’ ; ’ P hi h input impedance -offered by these 

matched metal-film resistors. The unusually high accuracy . A special 

resistors minimizes circuit !° adl ", S ' nrf)V ides the user with isolation and protection form 

-SSSsssssSSJTSK-pi- 

8860A is on the two lowest ranges. 
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T 




i 

i i 




| 



SB* rzXXOii SSSSSR 

“:i"S?hL 0 i„Turta m «dr«T?h“ol. m =.=r i, o,K«r,h,. 10 m«oK™. 



VOLTAGE RANGE . . 

INPUT RESISTANCE 

DIVISION RATIO 

ACCURACY 

DC 

1 kV to 20 kV 

20 kV to 30 kV 

30 kV to 40 kV 

AC 



1 kV to 40 kV dc or peak ac, 28 kV rms AC 

1000 megohms 
1000:1 



Linear change fr6m ±4% 
±2% (calibrated/o 1% at 
Linear change from ±2% 



to ±2% 
25 kV) 
to ±4% 



±5% at 60 Hz 



500-32. 

500-33. 

500-34. 
designed 
sensed at 
factor is 
specified 
supplied 
switch is 



80T-150 TEMPERATURE PROBE 

odel*80T- 1 50, as shown in ^^^ringTapaSuity.^emperature^ 

to provide a DMM with tempera „ f b the QMM. The conversion 

the probe tip and converted into a vo g Celsius or Fahrenheit may be 

1 mV per degree. Temperature 5 scales in. degre =es Celsius^ probe is 

SSSSi f str ‘ A ” ° n, °' f 



500-35. Specifications 

RANGE 

RANGE SELECTION 

SENSITIVITY 

resolution 

ambient temperature 



range 

relative humidity .... 
accuracy 



-50°C to -25°C . . 
-25°C to +125°C . 
+ 125°C to +I50°C 



_50°C to +150°C, -58° F to +302° F 
Internal Jumpers (and re-calibrate) 

1 m V per °C or °F 

0 1°C or 0.1° F recommended maximum 



o +50° C 
n non condensing 

ling nomimal +0.25% voltmeter error at 
C to +35°C ambient. Add I C to the 
acy specifications if ambient temperature is 



±3°C 

±2°C 

±3°C 
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VOLTMETER INPUT 
IMPEDANCE 

maximum voltage 

SETTLING TIME 



POWER ... 
CONTROLS 



Probe'll p° tTcircu it low, 350V dc or peak ac 
8 seconds to settle to within 1 degree after a 100 
Hporpe sten change at the probe tip 



continuous use 
Power on /off switch 




500-36. 81 RF HIGH FREQUENCY PROBE 

500-37. Description ‘ vprt . a dc voltmeter with a 10 megohm input 

500-38. The Model 81 RF is deslgned ^ u Drov ides a useful frequency range of 20 

impedance into a high frequency are shown in Figure 500-10. The 
kH7. to 250 MHz. Physical l0 £ P ua i the rms value of a 1 MHzsme wave 

...... — » - ~ ■— t 



500-39. Specifications 

FREQUENCY RESPONSE .. 



+ ] dB from 100 kHz to 100 MHz 
(Relative to ac/dc transfer latio) 



AC-to-DC TRANSFER RATIO 
(23 +5°C) 

RMS Input (100 kHz) 

0.25 to 0.5V 

0.5 to 2.0V . • • . • 

2.0 to 30V 



DC Output 

0 25 to 0.5V ±1-5 dB 

0.5 to 2.0V ±0.5 dB 

2.0 to 30V ±1.0 dB 




extended frequency 
response 

response 

VOLTAGE RANGE 

MAXIMUM DC INPUT 

temperature 

COEFFICIENT 

(0 to 18 °C, 28 to 50° C) 

INPUT IMPEDANCE 



Useful for relative readings from 20 kHz to 250 

Responds to peak value of input; Calibrated to 
read rms value of a sine wave. 

0.25 to 30V rms 
350V dc 

<0.1 of ac-to-dc transfer ratio specification per 
°C 

12 megohm shunted by 15 pF 




500-40. 82RF HIGH FREQUENCY PROBE 

500-41. Description invert a dc voltmeter with a 10 megohm input 

500-42. The Model 82RF is designe nrovides a useful frequency range of 20 

impedance into a high frequency vo m Q ^ eare s h 0 wn in Figure 500-11 (aBNC 

kHz to 700 MHz. Physical characters ,of the prQ g be is a dc voltage 

to 3 e^i’the ?^e of Line wa’ve input. Requires a 10 Mil resistor across 

the output when 8860A is on two lowest ranges. 

500-43. Specifications . transfer ratio specifications assume 

500-44. The frequency response and the ac-to ' |tmeter with a 10 megohm 

the use of the BNC adapter supplied with the p. obe and voltm 

input impedance shunted by less than 200 pF- 

FREQUENCY RESPONSE . . Relative to ac/dc transfer ratio 

100 kHz to 200 MHz ±1 dB 

200 MHz to 500 MHz +3 dB 

AC-lo-DC TRANSFER RATIO 

l2 ‘E'r»‘sv" “ H "’ S'® « 

S :: " KSiRiSS 

Golosov ::::: 5 .oto3 0 v±i.5dB _ 
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8860A 



extended frequency 
response 

RESPONSE 

VOLTAGE RANGE 

MAXIMUM INPUT 

VOLTAGE 

INPUT IMPEDANCE 

temperature 

COEFFICIENT 

OUTPUT CONNECTOR . 
BNC ADAPTER 



Useful for relative readings from 20 kHz to 700 

Responds to peak value of input; Calibrated to 
read rms value of a sine wave. 

0.25 to 30V rms 



30V rms, 200V dc 
2 megohms shunted by <10 pF 

<0.1 of ac-to-dc transfer ratio specification per 
FUb standard 0.75-inch spaced dual banana 
SHp-on BNC adapter is supplied with the probe 



! 



ji 

! 



f 



it 




500-45- 80J-10 CURRENT SHUNT 

500-46. Description , . Hymned to convert a voltmeter into a 

500-47. The Model 80J-10 is a p > ug-^ ^ 50Q _ 12i w ith 0.75 inch spacing are used to 

current meter. Two banana plug , of the voltmeter Input connections to the shunt 

ampere output. 
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500-48. Specifications 

SENSITIVITY 

SHUNT RESISTANCE 

ACCURACY 

SERIES INDUCTANCE 
OVERLOAD 



10 mV per ampere 
0.01 ohms 

+0.25% from dc to 10 kHz, rising 1 dBat 100 kHz 
8.3 nH 

>20 A, not fused 



500-49 GENERAL PURPOSE ACCESSORIES 

500-50 " Several other general purpose accessories; such as ; adapters,. co “ ne ‘ ' tors ^ * n 
attenuators are available from Fluke. These are listed and described in Table 500-1. 



Table 500-1. General Purpose Accessories 



MODEL NO. 


description 


Y9100 


6 dB Attenuator (2X), 50 ohm, 2 watt, BNC 


Y9101 


14 dB Attenuator (5X), 50 ohm, 2 watt, BNC 


Y9102 


20 dB Attenuator (10X), 50 ohm, 2 watt, BNC 


Y9103 


50 ohm BNC Feed-Through Termination 


Y9104 


Alligator Clip to fit pin tip 


Y9105 


Alligator Clip to fit banana plug 


Y91 06 


BNC Tee (3 Jacks) 


Y9107 


BNC Tee (Jack-Plug-Jack) 


Y9108 


BNC Jack to Dual Banana Plug 


Y9109 


Binding Posts to BNC Plug 


Y9110 


BNC Jack to PCB Pins 


Y9111 


3-Foot BNC Cable (97 cm) 


Y9112 


6-Foot BNC Cable (i:95m) 


Y9113 


BNC Plug to Dual Banana Plug 


Y9114 


BNC Jack to 1/4in. Phone Plug 


Y9115 


1/4in. Phone Jack to BNC Plug 


Y9116 


BNC Jack to Phono Plug 


Y9117 


Phono Jack to BNC Plug 


Y9118 


1 / 4 in. Phone Jack to Dual Banana Plug 


Y9119 


Phono Jack to Dual Banana Plug 
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Option -004 

Calculating Controller 



ThJc^culatkig Controller option is a programmable scientific calculator which 
Se S under its pragnm control. Included in this option are the followmg 

three pieces of hardware: 



1 . A pair of circuit boards connected by a ribbon cable (mounted inside the 8860A 
chassis). 

2. A handheld Control Keyboard (plugs intp rear option board). 

3. Memory Cartridge (also plugs into rear Option board). 



004-3 Use of this option is mutually exclusive with use of the IEEE-488 Interface 
option (-005). The Calculating Controller has the following features. 



• SAMPLE key for initiating DMM measurements 

• Programmable capability - 72 programmable functions 

• Full scientific math function capabilities 

• RPN logic with XYZT stack 

• Non-volatile, interchangeable program memory (Memory Cartridge) 



• 100 merged program steps 

• 50 data registers, 10 of which are non-volatile 

• Four levels of subroutines 

• Indirect addressing capability 

• Ten conditionals (eight for branching, two for loop control) 

• I/O functions (for hardwiring to an external device) 

• Printer functions (for accessory printer) 



004-4. Documentation for the Calculating Controller is spread among four manuals as 
follows: 

. 8860A Operator Manual - option section. Brief description of Calculating 

Controller; installation procedure. 

• R860A Calculating Controller User Handbook. How to use the ^Control 
Keyboard; detailed defection of each function; how to program the 8860A. 

. 8860A Calculating Controller Reference Guide. Brief pocket-size summary of 

the User Handbook, with helpful reminders. 

. i nntinn section Theory of operation; service 

• 8 860 A Service Manual - option secuon. y 

information; parts lists; schematics. 

004-6*' The S C«ng Controller option is field installable. Install the option as 
follows: 

I Disconnect the 8860A from its line power, remove all front (and rear) panel 
inputs. 

2. Remove the four screws located on the bottom of the unit, and pull the top cover 
straight up and off. 

3 Remove the 2-1 /4in. x 3-3/4in. (60 x 90 cm) metal plate from the rear panel, by 
unscrewing the four screws which hold it in place. 

4 . plugt F h S 

hold it vertical. 

5. Install the small printed circuit board inside the rear panel hole, and secure it 
with the four screws removed earlier. 

6. Fold the excess ribbon cable between the transformer and the Rear Interface 
board, as shown in. Figure 004-1. 

. 7. Reinstall the top cover and secure it using the four cover screws. 

004-lb" R°efe ER to T t° N 8860A Calculating Controller User Handbook for operating 
instructions. 



\ LARGE CIRCUIT BOARD / RfBBON CABLE j REAR PANEL 

' -rn/lUPmoy^R RRAR INTERFACE 



FRONT PANEL 



TRANSFORMER REAR INTERFACE 

BOARD 



"figure 004-1. Top View of Calculating Controller Option 
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5. Disconnect the five input wires where they attach to the front panel input jacks 
by pulling them straight off. 

SSSSSsS 

Ohms circuit board.) 

7 if the Fxternal Reference option is being installed, then reinstall its circuit 
board on the A/ D-Ohms board by first threading its two wires through the hole, an 
then fastening it with the single screw. 

with two screws, as in Figure 006 1. 

9. Reinstall A/ D-Ohms circuit board in its slot in the main instrument, 
board. Push the connectors all the way on. 

12 . Fasten the Rear Input circuit board to tte A/ D-Ohms board by installing two 
screws in the angle brackets, as in Figure 006-1. 

ground screw. 

14 . Reinstall the guard cover (four screws). 

15 . Reinstall the top cover (four screws). 





OPTION -006 




006-8. OPERATION -,ww* n itn that of the front panel inputs, except 

006-9. Operation of the Rear Input is udenti ^ in Fig P ure 0 06-3. The plug 

for the type of connector used. The P S t c ® nnector can be ordered using 

which mates Kit, from John Fluke Mfg. Co., Inc. This kit 

fncMra cable connector (part # 369231), and the necessary solder contacts (part 
369298). 




Option -007 

External Reference 



007-2 1 ' Ttetor^Rrfe^ence option (-007), when enabled, scales the display reading 
* t - t in/Vnrv it substitutes for the internal reference used by the analog 
5r a ;,“'. TheTpJiri "sXTtor ,h« „,io ( by of 

voltages - Vin to Vrek. 



So", 7 ?- «* £«>"•■ ” 1*“' S',- 

Ssstb ssssv sss » 

resistance to differ according to the external connection to Input Lo. 



Table 007-1 . Specifications for External Reference Option 
EXTERNAL REFERENCE 



+1 0V DC to ±11. QV DC 

Range \ 



Display 

Accuracy . 

5-1/2 DIGIT 
4-1/2 DIGIT .. 
3-1/2 DIGIT . 

Input Resistance 



Maximum Input 



10(Vin/Vref) 

(1 yr, 18°C-28 D C) add to specified accuracy for 
input range and function 
±(.01% + 2 Digits) x (10 /Vref) 

±(0.01% + 2 Digits) x (10 /Vref) 

±(2 Digits) x (10 /Vref) 

2 MO when EXT REF HI is tied to INPUT LO 
1 MQ when EXT REF LO is tied to INPUT LO 

±11V EXT REF HI to LO 

±1 IV EXT REF LO to INPUT LO 

±11V EXT REF HI to INPUT LO 
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S°°” (S' Th^lollowfnrp'oce^e Ebes 

Slatfon of the EKtern a al Reference (Ext. Ref.) without the Rear input option. 

n07 7 lf the External Reference option is being installed with the Rear Input option 
the 20-pin Rear Input connector will be used rather than the dual banana jacks. In this 
case, follow the installation procedure given in the Rear Input op ion. 

1 . Disconnect the 8860A frpm its line power; remove all signals from its front (and 
rear) panel inputs. 

2 Remove the top cover by unscrewing the four screws located on the bottom of 
the u“d pulling the cover straight up and off. 

3 Remove the guard cover by unscrewing its four top screws. (The guard cover is 
the large, gold-colored metal cover with adjustment holes.) 

4 . Lift out the A/D-Ohms circuit board, shown in Figure 007-2. 

5 Thread the two wires (Gray and Violet) from the External Reference drcuit 
board through the hole at the rear, and from the component side of the A/D Ol 
board, as in Figure 007-2. 

fi Plug the External Reference board into the A/D-OHMS board (9-pin 
connector). Fasten the External Reference board in place with a screw from th 

other side. 

7 Reinstall the A/D-Ohms circuit bo’ard into its slot in the mam instrument, 
ever removed. 

0 From the inside install the dual banana jack connector in the rear panel hole 
Fasten it with two screws. You will need ashort, stubby screwdriver or a nght-ang 
screwdriver to fasten the lower screw. - - - 
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I0 . Connect the Gray wire to the lower jack and the Violet wire to the upper jack, 
as in Figure 007-2. 



Reinstall the guard cover (four screws). 



r-ilihrate REF GAIN, NULL, and REF OFFSET pots according to the 
■Instrnctionfgiven under External Reference in the 8860A Calibration Manual. 
These three pots are located on the External Reference circuit card. 



13. Reinstall the top cover (four screws). 



007-8. OPERATION 



NOTE 



The External Reference conditionmg arcwny 

voltage is not referenced to the front pane I INPUT LO. Tins can 
'accomplished by tying either end of the external r^^^NPVT LO, 
referencing it to some constant voltage above or below INPU1 LU. 
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007-9. To operate the Externa! Reference option, use the following procedure. 

Apply a dc voltage to the Externai Reference connector (the upper pm « 
positive). 

2. Select the appropriate function and range. 

FCl^EXTIiEF on^the MMi^frontpanel^^eind^tOTli^in^fo'SeEXT REF 

switch turns on. 

4. For voltage measurements, the d.splay will now read a number equal to: 

.. 10 

VlN x vFIF 

and for resistance measurements: 



Rin X 



10 



/ 

* 
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